Key indicators: single-crystal X-ray study; T = 100 K; mean (Sn-O) = 0.001 Å; R factor = 0.013; wR factor = 0.032; data-to-parameter ratio = 18.3.
The title compound, Li 2 [Sn(OH) 6 ]Á2H 2 O, is dimorphic. As for the previously described -modification, the title -modification crystallizes in the monoclinic system and contains the same primary building units, viz [Sn (OH) 6 ] 2À octahedra and [Li( 2 -OH) 3 (H 2 O)] tetrahedra. In contrast to the Sn-O bond lengths that are very similar in both modifications, the Li-O bond lengths differ significantly, in particular those involving the water molecule. In the new -modification, the primary building units are linked into layers parallel to (010). The [Sn (OH) 6 ] 2À octahedra (1 symmetry) form hexagonal nets and the [Li( 2 -OH) 3 (H 2 O)] tetrahedra are situated in between, with their apices in an alternating fashion up and down. O-HÁ Á ÁO hydrogen bonds between OH groups and water molecules exist within the layers as well as between them.
Related literature
For background to the structures of M 2 [Sn(OH) 6 ] with M = Na, K, see : Jacobs & Stahl (2000) . For literature on Li 2 [Sn(OH) 6 ]ÁnH 2 O, see : Reuter & Bargon (1997) for n = 2; Yang et al. (2001) for n = 0. For M[Sn(OH) 6 ] compounds (M = divalent metal), see : Strunz & Nickel (2001) ; Basciano et al. (1998) .
Experimental
Crystal data Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x À 1; y; z.
Table 2
Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2006) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 , are well defined in chemistry as well as in mineralogy.
In combination with bivalent cations, the anion is found in some rare tin minerals of natural and anthropogenic (Basciano et al., 1998) . nH 2 O. The anhydrous compounds of sodium and potassium are long known and commercially available products (preparing salt, M = Na) used in dye industry. Their structures have been determined recently (Jacobs & Stahl, 2000) . Only from lithium, the structures of the anhydrous compound (Yang et al., 2001) as well as that of the dihydrate (Reuter & Bargon, 1997) In contrast to the previous modification, where [Sn(OH) 6 ]-octahedra and [Li(OH) 3 (H 2 O)]-tetrahedra are linked threedimensionally, they form in the new modification a two-dimensional layer structure (Fig. 2) parallel to (010). Within the almost planar layers, the [Sn(OH) 6 ]-octahedra build up a hexagonal net with the tetrahedra in between, very similar to the situation of octahedral and tetrahedral voids in a close-packed layer. In summary, each octahedron is surrounded by six tetrahedra, with their apices in an alternating fashion up and down (Fig. 3) . In addition to the strong covalent and electrostatic interactions between cations, anions and water molecules, hydrogen bonds (Fig. 4 ) are important and fall into two categories: hydrogen bonds within the layers and those between the layers.
The first ones are dominated by the water molecules that are coplanar with the layer plane and act as donors of two hydrogen bonds to two OH-groups of two different neighboring octahedra as well as acceptors of a hydrogen bond of an hydroxyl group of a third octahedron. The water molecules are also involved in the interlayer hydrogen bonds as acceptors resulting in an overall trigonal-bipyramidal coordination mode at the oxygen atom of the water molecule.
Experimental
In a typical experiment, equimolar amounts of freshly prepared K 2 [Sn(OH) 6 ] and LiNO 3 were dissolved as far as possible in 15 ml H 2 O 2 (15% wt ). Undissolved reagents were removed by centrifugation before the solvent was allowed to evaporate slowly. Compact, colorless single crystals of the title compound were formed during some weeks.
Refinement
Hydrogen atoms were clearly identified in difference Fourier syntheses. Their positions were refined with respect to a common O-H distance of 0.96 Å and for the water molecule an H-O-H angle of 104.9° before they were fixed and allowed to ride on the corresponding oxygen atoms. One common isotropic displacement factor was refined for all Hatoms. (Brandenburg, 2006) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
Computing details

Figure 1
Combined polyhedra and ball-and-stick models of the coordination spheres around tin and lithium with the atomic numbering scheme used; with exception of the hydrogen atoms, which are shown as spheres with common isotropic radius, all other atoms are represented with their anisotropic displacement ellipsoids at the 50% probability level; additional bonds to neighboring metal atoms are indicated as shortened sticks. Extinction coefficient: 0.0094 (10) Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1, −y+1, −z; (iv) x+1, y, z; (v) −x+1, y−1/2, −z+1/2; (vi) −x+1, y+1/2, −z+1/2.
